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1 (54) Title- PROCESS FOR PRODUCING DIPEPTIDE, L-AMINO ACID AMIDE HYDROLASE TO BE USED THEREIN AND 
H PROCESS FOR PRODUCING L-AMINO ACID AMIDE HYDROLASE 

I (54) mWOZK: 9*1* KttWMM*. t*iMWL-7fiyl7U-/WKP5-«, L-TS/iS 
= 75 K/W KP7- -t£<Z)ffl3£#fe 

1 (57) Abstract- It is intended to provide a process whereby a dipeptide is produced via an industrially advanugeous and convenient 

= or optionally processed microbial cells separated from the culture. 
= (57) Et?I: 

-7 5/ K^5>^7f KI:Slilt5. 
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' ^rvnmm&tLra***™******'**'^*** **** 

T5=V ( KT Z-r?=^*t5) iWL-WSfMK*** (Bu 
11 Che*. Soc.Jpn., 34. 739(1961), Bull. Ch». Soc. Jpn. , 35. 1966(1962)) . Z- 

20 r»^i«n.-w^-'-' ,f ' Ma,m,v>s ** (BulLChe . 

.Soc.Jpn., 37.200(1964)) . Z-T^iKIW^M 
V>**» (# B T1-961 94«» . 2 -f"* 

g» iU , n- (2-atu -ype^w^sft*^^ 

**i-5*S »M¥6-2347 1 5^«) «W*&iVO^. 
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7l ^77=y^f^^;^I^5^ (WBBBB5 3-9 2 7 2 9 

-fe^»Cj:o-C^^K**a«**^ LTEPAO 2 7 8 7 8 7, WO 9 0 
/0 1 5 5 SaSfcbftWS. 
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io ftW<DM?F 

WHHIiJ:D»iUfci4«ii^ **** 

±IB Cl] BiIB«O^^K©»«». 
[3] ttiBfft&ttli* '^*«> 3 y^fy^I> */nf=T«, n 

N *y^h=. y **JL hy***^** bMJ^ ^ oy ° 7 
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[4] UtllEfi**^ TIB (A) Sfcte (B) ©^w^Kt?fc5, -t!5 CD 

(B) EW*©EW#*5K:E«tOT5yaHEWl!:*sv^-C, itt<l±ti©T 
5 f+AP, xi4JBtt**trT5y*EH**U 

[5] «WBB«I*«, TIE (C) ODNAtn-K^5^W^fCfc5, ± 

(C) EW*©EW##4fcE«to*»*5 7-1 2 9 5©*a6EWi:*i1iW 

ftfe^-TS ^7^; Kn 7— tf«tt*r*i-« * w^KSr = - Ki" 

5DNA 

[6) fflW, TI3 (A) (B) **:» (O ©*S"<*K**Wr* 
|c»|MB»*nfc«**-C*6. -t* C2] fcE«o^^K©*a*fe 

(A) EW«fi5BJ»t 5 fc1B*t*>T 5 y mSB^iJS:^i-6 * K. 

(B) EW«©B«#*5K:B«©T5/«EWte*v^-C, ltKBMOT 

ma, X»*att«r«fT5/WEW«r*U 
L-75/175 KfcL-T^/W^^^Kt £$1" * Srftfe^-f 5 L 

(C) EW*©EW##4 5 7-1 2 9 SO&SE^Jitlffilfc 

*ttSE*i*> b *s * y * 9 y*+ k fc * h y ^ ^ **#-e~r y y ^ 
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[7] ltfl!BL-TS/i£T=- Ktt, h\ ^P^7 5 K*3* 

L — 7"7=->\ L-/<ijy, L-n^i/y, L-^D^>y, L 

% L-7oyy, L-7x-;W77 = y, L-hy^h^r^ L V ^> L 

-^V*=i^ L-^uv^ L-y^V % L-T/^-V, L— fc*^^ 

#1§Sc£:-r6Jtl5 CD C7] ov>-f*t*»l*k:B«o^^ K<0JMfcfrft 

o 

nFf^ICltS^W^i?'^ *>>o, L-75;*7$KiL-75 
(10] x;vt'-7l, PK=y*^JR, * ytt/^r'J PA^L 5 ^ n a 

Cl l] TIB (A) (B) £fcte (C) ©#V/<^lt«:38a'BrtBH:»«B»* 
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(a) iE?y^oia?ij#-§- 5 kib«cz>t s: j mmmz^-f s * ^ * if 

5 #A> #*P> Xtzm$L*<ateT X y®?ia?iJ£r^U t^o, 

(c) E^m©E^J#*4fclB<ft<&*fc;£#*5 7~1 2 9 5 <D&SfE?lJ £ *l*ft#J 
10 XL, ^oL-75;l7U*i:L-7$/^?)^f KMtSTO 
<5 DNAt'3 — KSnS^V^R 

^2mte, y^'^-r y • w^aatcc 13286 s^cdl- 

^3|Hte, =1 y^/^^T^y !7-^ • ^/^^ ^7JAATCC 1 3 2 8 6 *35<DL- 

20 

*ISW©^^K03K36*fett, L — T $ yWlT 5, KtL-7^Ki:!4^ 
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Wb^S: i ) 

H 2 N-CH-CONH 2 + H 2 N— CH— COOH 
L-75yl75K l-7s;® 

R 1 O R 2 

*~ H 2 N— CH— C— N-CH—COOH + NH 3 

H 

5 (R l fiL-7$;«75K©7$;««iS:, R 2 f*L -T 5: J Wk<DT ^ J WW 

mzmi- 0 ) 

io ffl fc K £ «fc 9 gctifi RrtBfcl-Sfc^-cfcSo 

CI) L-7^SI7 5 KiL-7^Kfc*>b^7 p f KSr^c^ifiS^Sr^" 

[II] L-7^yK75 KM Kn7-^©ttf 
15 [III) L-7§/*75 hW Kn?-l?jSttfe#t5#^^Ifc^-Kt 

[IV) Z?<rz-77 K©«5!tfr* 

[I ) L-T 5 y&TS: KiL-7 5ySS?t^bv ? ^7 c Klr^t5^^t 

20 -tzwitm 
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5 HJa^jjfnyl, P^^U^^l, 

So 

/<=9vv;* • tf^ V t? AJ 3 2 8 4 FERM BP-8 0 9 0 

10 {Bacillus megateirum) 

= y^^f !)^- ATCC 1 3 2 8 6 



x;Hf=7-*nh#-5 AJ27 19 FERM BP-8 0 8 9 




{Erwinia carotovora) 
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u K=» -y % * • c o * 



ATCC 19 14 9 



{Rhodococcus rhodochrous) 
$ ]} -££-/<?T V ?A • =. l/dt^ZfTJ} J* ATCC 1 3 2 5 3 



( Chryseobac terium menihgosep ticum) 



ATCC 9 3 4 1 



20 



{Micrococcus luteus) 



AT C C 1 5 9 4 6 




I FO 0 3 7 8 



25 



{Cryptococcus albidus var. albidus) 



ATCC 2 4 6 6 0 



( Trichosporon gracile) 



ATCC 2 2 2 6 4 



WO 03/010187 



PCT/JP02/07633 




I FO 1 0 3 8 



I FO 9.297 
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(Tremela foliacea) 
(Torulaspora delbrueckii) 
(Sterigma tomyces el viae) 
(Rhodotorula ingeniosa) 



ATCC2 2 9 9 3 



I F O 1 0 8 3 



I FO 1 8 4 3 



n&ft&&Amm&ffiB&WKmmW&±®%ft J £^*-- (International Pate 
nt Organism Depositary National Institute of Advaced Industrial Science 
15 and Technology. 0 #HSe#»0 < tfTti* lTHtil 6 ) 

MH&AISSlWSfcBlT (Institute For Fermentation, Osaka (IFO) „ B^BABfc 
rtT2EjllE+H*BT2Tg 1 7#8 5#) 

American Type Culture Collection (P. 0. BOX 1549 Manassas, VA USA) 

fc*5, stfsl'X • ttfTV VJ* AJ328 4«cWu 2 00 1¥7I13B»C 

FERM-P 1 8 4 2 1#tt4**l, SfeCTdcl 4^612 5 0 fc, SfifeSlff* 
jfeAS^ttttf^W^BSf^fF^K-fe^^- (0*l»o<lir!JllTI l# 
Ml ^16) Kl* h*fe*Sfc:S<5<*t£'^B s £*U FERM BP 

-8 0 9 0W4^t»-Cfe5o ^/Vtf-T -*a h#-7 A J 

25 2 7 1 9 *tt, 2 0 0 1^7^130 Itafi^lftfe AS*tt«»*W5ESf ^IM* 
4**16* V^-K*K**t. SK»f FERM-P 1 8 4 2 0##4**l, * 
fefcWl 4^6^ 2 5 0t, ^Sr^fgcfeASmS^^W^m^lf*^*^^ 
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- (B#S3fci*»o<tfTtJ*lTB **IR6) h^M^- 

^^K^fe"^! 5 ;*^ FERM BP-8 0 8 9astt#£axfc»£fcT?fc3„ 

feKMMUU ^^S^ a*©**K:»v^fe*Lft#«M: 

asua-fr u x ffl v n 5 c t a* x # « o 

2 0-4 0 < C©®SllXpH*5iT/mS^^^iJPlLool 2-4 8 
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(II) L-7 5y»7 5hWKo7-^OttR 

oft, Jbf3$fc£$3<A ? 3!i^f!)!?A-^^MTCC13 

, L-7 5/t^t5Sfc *5«fct^ L-7^i7U*tL-7^^ 

Kfc L-*>* Si'fc&iaW (£jf) ii-**&«r«fc«l5i:, L-T$/@£T 
10 5; K^^T Ko9— Sttx 4>&< t fcL-77 = y7^ KSrAn7K^UL-T7 = 

^v-L-^/v^5^*±^i-5?SttSr^-f5o'**:, L-77^^75 KiL 

7— tftt, 'M<tU-77 = y7$ KS:*7k7>A?UL-77-^Mt5 
15 L-77 = ^7^ KH-7^7^^iSrSfi:tL-77^-L- 

7^^7^y^^t5Sftlrtt5; 

77^7? Kl#^£*P7k#fi?LT, L-77 = yi^fi:7^71^ 
20 L-77 = y75Kl7>fH-W5VlWH-77^- 

71 7 > ; fiSr^t.5 0 
SiIpHfi6. Oi^lO. 0#i£{C$>9, SIifi£fi3 0^?> 5 OtttifiK: 
25 fo5„ f^a = y h ©5^Itt SDS-jKUr^D/WT? Ky/Hfl*ifc i o 
X4 2, 0 0 0~4 6, 0 0 0 i^ttS^tLSo 

[III] L-7$;i7? K^-T Ko9- tfStt*r*i-S*^<^**: = — Ki" 
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T5 K^-f KP7-ifSMft5^^^f^ 3 -Kt5DNA [III— 1] 
*5itri*b**Ab^K<E»fr CHI— 2] KloV>"CKMi-5. 
[Ill— 1] DNAfDfi 
10 ttU«>K: % ft fcL-TS: /IS7^ K'W 7— t?OT ^ / &SS?iJ£fc 

^i"5o at K-^^tfe (Edman,P. , Acta Chem. Scand. 4, 227 (1950)) SrJBVvC 
y^Ega^JSr^i" 5w tfrX*% So SfcApplied Biosystemsttfil© 

SMTP**. DNA<Z>«E5«JS:«»i"SfcW:, M^a KV*rJR«i" 

^^ttfc±gSlB^J^S<5VNT, 3 OlIM©DNA^f^tSo ft 
20 D NA^fc*J*t S ^ftfctTetrahedron Letters, 22, 1859 (1981) {Zffim £ft 
-CVn^o Applied BiosystemsM^^>-fe:^1^-^^^T^DNA^ 

Sr^t?#5. RDNAm^7>f-7-ittl^t, PCRWfe^DN 
A^f)L-7$/^75 K/^^T Kb 7— — K1-5DNA£if ifS-TS ^ 
T*#5 0 fc£U PCRftftffl^t*i**l5DNAIi, L-75/S75K^ 

i^ft-SDNA*"?^-^ LTfflV^, L-7 5/«7 5 Fn5~tf«r 
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PCRSfcroJfttfMlloV^W:* White, T.J. et al. , Trends Genet. 5, 185 (19 

^fetCOV^te, Molecular Cloning, 2nd edition, Cold Spring Harbor press 
(1989)^f2^£*VC^5o 

A Practical Guide to Molecular Cloning, John Wiley & S 
ons, Inc. (1985)KlS*4£;ft-C^5o Applied Biosystemstt»<0DN A*> 

i) £a W^AATCC 1 3 2 8 6 «c*» b *K * *tfc L -T 5 J 
|2JIJ#-5§-4 Oi£gga?lJ<a 5 5 7-1 2 9 5 ^b^5^Sia?fJ^CD S 

hW Kn7-iflt ttt>i:T7 = VT5 hW KP7- 

v , o =, y^y^-^y ?A ^^r*^7AATC'C 1 3 2 8 6<*d»6>lMISnfcBB 
^iH^J#-^4^DNA^oV>TVNxfi, ?/\s**#J*A 
TCC 1 3 2 8 6*©»!fe*DNAi>&*i**lfcL-7^»75 hW K«= 
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^—-££3— KtSDNAiaiWl^^itDNAT-fco-Ct), L-75 
y@?T5 KB7-^«:=-Kt5t^(l ffiP^DNAtfcS, AX 

6tK^^Pi5^fet Ltif (Ci^P>ix5 tWi UT, Method, in Enzymol 
.,154 (l987)^13^^tuTVN5fP<i#^^^Afe75SfcSo 
5 £ , IH^J^15?IJ#^- 4 KlBft OM#-5§- 5 7 ~ 1 2 9 5 0&SIE?lJ <b *B4ilft 

-0)J5r^-frfc£s *BPH4*«*V>DNA|BI±, #l;itf5 0%^ 
_L, «t 9 » * L < f± 8 0 %^_h, *&K:#*L<W:9 0%£H±ro*HgH4S:^ri-5 

DNAii^-f^y^XU Dfll^tfHg^DNAPitf^-r^y ^ 

15 fc56 0t, 1XSSC, 0. 1%SDS, ^(D*t<fi> 6 0t\ 0. 1XS 
SC, 0. 1%SDS, $&l:ff*U<l±6 5'C, 0. 1XSSC, 0. 1%S 

DSi^^t^Mgtv^^y y-rx-r 5^#^*>if ^>tbS, l-t^x^t 

U E#J*<DE3aJ#*4fc1B*fcOitt»-i§-5 7-1 2 9 5 tf>&ggEJlJ£f@*£l$ft 

££>fc:; Ba^Oga?iJ##4»c:|B«t<DDNA^3— Kt5L-7^/87 5 K 
Tt^oT, rfB^roiB?iJ#-§-5{c:fB«fe©r 5y»EW»c*J vvr, l^U<f±jBc 
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DNAt*»Wt*^t«^5ii^#*. r *«J **** rs/ife« 

JWfrttfcttU 2-5 0«. ^Ktt2~30fi 
, HI^U<lt2~10flffc?» o L-7^i75KMKo9- 

Et©7 § y WKlKJiv^ i *fciiMlo7 5 ^ 
mn*tc\m&*'gt*7$smiW<DW&\^ sou P H8<o*frreeai 

_LfB©«fc5K, = DWfH W^^ATCCl 3 2 8 6 

(i) E«*OEW#*4 tet©«»* B 7 ~ 1 2 9 5©ittE*l*»&fc6 
DNAo 

(ii) iE?iJ^^E?U##4 fcE*©*»*5 7- 1 2 9 5 O&glByiJ £ fflttft 
fc*»Eaia> fe * 5 * y * * v**- K * * h y 5/3?« 5/ ^ ■? V 

SDN A 0 

(iii) E2W*©EW#* 5 tcfa*fe<z>T ^ 7 ^@E?iJ^^-r5 K 
i~5DNAo 

(iv) Rfl*©EW#5teE*©T5/»E«fc:|8Vvt, l*b<tt«C*©T 

if A. ft»U xtt*tt*^tfT5/»EW*r*U 

_ 7 ,;;U7>; K^-f Ko7-^ttS:tt5^^^S^ 3 -f f t5DNA, 
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^^^O-f^jgi^oV^-CSiKi-So »***.DNAttflf*r8IJBL"t#3lK £S 

o 

(B) (O jfc^©^w«^K«r*ai-*- 

(A) BW*«>E7!I##5R:1B*<DT ^ ;»E«fttt5# W*Jt. 

(B) E2W*©EW#*5l!:|B«l©T5yifcEWKii8V^, lfL<ttlcl©T 
3 y 3fA, fWlK xi»affi«r«trT5/WWtr*U *>o, 

(C) EW*©E2W*#4 o*ttSE?!Ii:ti««i«:ME^J*»e><c53!Ky 5? * 

_LIB (A) ~ (O ©L-7^;l?7^ hW KB7-^flH4Srtt5^^ 
(i) ~ (iv) ODDNASr03EM{-«Ai-^fiJ:V> o -ffcfc>*>, (i) > (ii 

) ; (iii) (iv) ©D'NA**^wia-e*a^«**a' < ^^*- fc,a * 

£S1-a^«te*#rt^**^*«* S ^ U fiWW<Dm*.# (inclusio 
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»*tufc43a«jt;:Stt^^^"«^ft»J:SE»$ix5. 0fl*.tt, tF^y^-n^f^ 

V-2 0>iSttlf£ (WWBB 6 1 - 2 5 7 9 3 1 H§-43tfB) < t^Wfe 5 e 

jSk^^r^^ftfcU-C*5l***:!ftH:, Btt<Z>* V<*ft*9i9 tot 

o 

^amst lth *B«3«fl&> Mitt, ^ett, *f»ua, mwmm, » 

«jSlffllia«S:fflv>5c:i:*S"T»#5*s, ^oj»rt»i|S» #*U<»4= 

-T$7^T5: K^-f KP7- tf*3K3i-t-5*ife«)— »**rKMi"5. 
ttftSIi:^, flttf, T7^bW, trp^nt-^, 1 a c 
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fcfcfcif*, L-7? y IfeT ^ K^-f Kb5- £*W©-bi!iE*>5V*rt:TSfEtt:* fife 
fg<vmm*&>t>Z>-b(D-?hthit£ < , fllfctf, T 7 g e n e 10, 

So 

#*»&-C5S*H-5j&\ *>Sv>|4|SS'fclBy!l©^j*DNAS:fiJffi-*-ixff J:v^ 

f f 7 t'f ^ !) 5 , TCiitrpAlfi^©^- 

20 L-7$y®?75 Ko7-^4fcttL-75/K7S K'W K07- t? 

Zxd^?? — t Utli, v^^5-r/i^=i tr— Mo&tf>25 s #?£ L< , Col El 
E&^fcKWJte^&^i-ST^;^ h\ 0»J*.tfpUC3&<Z>:/9:*5 K^pBR3 

2 2%k<Dzf : 7x$ \*3bz\,v±z:<om&m*mif t>tiz 9 r^^j fc« 
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— t ttli, Mx.lt, pUC19, p U C 1 8 > pBR3 2 2, pHSG299 
, pHSG2 9 8 N pHSG3 9 9, pHSG3 9 8, RSF1010, p MW 
119, pMW118, pMW2 19, p MW 2 1 8 d t &T'% 5 Q 

^-*-£#o3§m^*-tf57fTlK£;fx-cv^ ( P UC| (M3i (80 m , 
pPROKl (^o — ^y^3K) , pKK2 3 3-2 (^n-yf y^l) fi 

o 

10 ^n^-^, L-75;i75 KW KB7-^fcttL-75/i!l7^ FVn 

15 -7^/117^ K/W Kn9-**fcfiL~7 5/ »7 5 KMKny-fti 

k7 =y JM1 0 9ttciftS#*LV\ 7^«te»Sr^T5*«fe, *5«fclWl£SttE&fl: 
$ri§S , J"f"^)^'&fiMolecular Cloning, 2nd edition, Cold Spring Harbor press 
20 (1989)«St»C|B«iStLTV>5. 

Ite*:"<*JCfc LT3Sa£*fc»£\ ItlSSfXa, # U ^ W V ft 2f 

25 ^Mt^itt i: LTtt, M9-#if^/migMfc/LBJ$*lSft£r, ^MSr***"*-* 
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6m, p h5~8) **mm (MZ.&8M) tm&mfbtiz. 

fflV^«±<, »Si:Uli2 0mM~0. 5M, p H t Ltft 5 - 8 tmtf h 

W£isb*©*>v**sc»&h\ 5 0 0 M g/m i gjSeiTi^tsoasff* 

L-7$/S?75 hVN-C KB9-*t3- KtSDNAi Lt, E?!l*E?!l# 

5L-7$/^75 KB7-W41$ti5, 

**S» ate^I^ftft^-fefcO^-Cfci, Molecular Cloning, 2nd editi 
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on, Cold Spring Harbor press (1989) fc ^ 

[IV] H©»3ft#* 

±fBL-TS; /g&T^ K'W Ko7-^l4, L-7^i7? K«:flnzk##L 
L0 TL-7^t^t5ffittW5iH^ L-75/K7 5KH-7 

15 5: K/N>f Ko7-^*4^**5 (^ry7*S l)„ 

L-7^/^7? K'W Ko9— •tfSrE'R ' *MW*- fcfc±oT«J» 
L-7^^7? K^W ^SrlSiit-rSU^yT'S 2)„ 

^fyysi-CfSttL-7^Sl7 5 hW Kn7-^L-7US7 
tHfrf 5 s 3). 

, «««+fcIi:«»«rtK!lOb-Ct>J:v>U ma-*********^*^ J: 9 

N tfyr* i^rs K^/vfes a?*—*-^*. 7^*^/^^*©* 
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B7- easflWKSfts. 
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M©7 5 / if L< li^OH^I^fStS L - 7 ^§7 5 KfcfcftJB^T 

-j*-egfflfi^fifcBrfi6*9-fe$fror §/fiftr§ K&fflv^r. fcfc-ets. #3§ 

4*fc»*b<tt, L-77=^7^ K&ifrtSW £>*T,5«, 

L-7^S?atll ^L-75;K75 HW KP9-K©»W*tt 

15 ^©^©^IftSo L — T L"t£f^ LV> 1 fc£>£: , fiRlzi*"t"<5 £ •> L- 

tHWtfc5L-7^i75 KfeitJa-TS/l*©****** 1 mM~ 
25 10M, StKliO. 1 M~ 2 Mtfc 5 'L - 7 H7 U'tt t T L - 
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Mglil 0~7 0t s »tL<tt2 0~5 0ttfc!3, S)SpH|j:pH2 
~1 2$?SL< lipH3~l *»< U2~4 S^SiSSf&SrtTp r 

WT«^J^fo{f-C, SbfcWJUlfcRWi-***, »W»4Cinfe»clR3fe*Jx5 
10 tO"Ctt*V> 0 ft*J, «^J{C^(tSL-T7^V, L-77^-L-W 

— ^ffl^S^ft : GLiM^^I*** InertsiL ODS-2 

, »««t : y ^Bft7k*» (pH2. 1) > 2. 5mM 1 * 

h y $ /— 10/1, Mft : 1 . OmL/m i n, &fct} 2 1 0 n 

15 m) [CJ; «9tTofc„ 

. g£«^*0. 5%(w/vh ^7°h>-0. 5%(w/v) N i/yirc<-/V0. 
5%(w/vh ifrffc^h y £A0. 5%(w/vh L-75^75KltS*0 
5%(w/v) (pH7. 0) Wi^±ttj5 OmL& 5 0 OmLgR77^3|^a 

20 U 12 0t-e2 0^«ibfc. rtl^#^^^0. 5%(w/v) N 

0. 5%<w/vK ^y-fcn— ;K). 5%(w/v), tfttfD^O. 5%( 
w /v), L-77 = >75 K4£K*£0. 5%(w/vh *S3£ 2 % (w/v) ( 
p H 7 . 0 ) Sr^tP#4ffi*lfi-C 3 0t, 2 4 B#FpS3*&* Lfc* 1 Lfc»£4fe© 
SHfrSrl e&5»«U 3 0t, 1 2 O'&M/ft, T-2 oNrnS^ 5«f*«rfro 

25 fee *ff*«i:«f»to^a*ttoict-r2lilft*U, W 

tWl'^lttUr 0. 2MH)^tSSM ( P H9. o) ie-omb 
LlOmLibfCo |ffiIIlmL^L-77 = >7? KMi|6 2. 5mM 
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„ RrfL-T*/<7*r^2 5 0 mM^^tf±Eif 1 4 m L |C»0 L, 5 



WO 03/010187 



PCT/JP02/07633 



25 



mi 





L-Ala-L-Asn(mM) 


FERM BP-8090 


(J. 4 


ATCC13286 


1 R 
I . D 


FERM BP-8089 


U. O 


ATCC19149 


•i n 
1 . yJ 


ATCC13253 




ATCC9341 


n 1 


ATCC9114 


n 1 


IFO610 


1 fi 

I . o 


ATCC24660 




ATCC22264 


9 "7 


IFO1038 




ir ijy^y / 


o. o 


IFO1083 


2. 9 


1F01843 


0. 1 


PKHl^'^>^-^ 
ATCC22993 


0. 1 




*HHK#JilT 
_4 



L-Ala-L-Asn : L-77=iH--7^/ 
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(HJ60IJ2) =!I^7!J • W^^ATCC 1 3 2 8 6«c**fe© 

#*o*«o«*rteJlT©J:5K:fTofc. h!l ( p H 9 . 0) 2 

OOmhio K KlttlSOMnio 1 *5*lJt*S 

y (pH2. 1) Sr4m 1 ^PX.S^^^itUfci 0 

tmmzLx, 9 j» • w^matcci 328 

■CfcTfrofc. i^5 0mMyy^^Ai» (pH7. 0) KIT**** 

br-XittfWfeflWSSr^HIU 20, 000x g> 3 0^©S**C?^K»i:X«M 
{Wt***U *SttJ&ttffi»E*:*»fc. 0 0 0 0 X g, 6 0#©*«'k 

H^lcaEKT^*=^A«r6 0%«|5Bil!:*6J:5K:«iPU 2 0, ooox g , 
3 o^oa^Slfcio-CttlRtriajRUfc. #btu*:tfc«Sr^*» SOmMyy 
i*!)!>AW«S (PH7. 0) fcJMt, 5 0mMyyt#!)^«W( (p 
H7. 0) fc»U-Ca*flxfc. I 5 0 mM !) ^t* !)!? AWW! (p 

H7. 0) -C^«>3pifflS^Q-Sepharo8eHP*5Afc#lfU, 0~1. OMlftt 
hU ^^tf5 0mM!) iy^^AftlfS (pH7. 0) ©lt*«J****3 
E-C»*«:*ffl**fc. ?£ttii#&*«>* 5 0mM!)^l*!I^WWl (pH 
7. 0) T-^fe¥*lfcb7tSuperdex2 0 0pg#7AKl-£feU R««tt"e»*** 
ffl£-£fc„ 0. 5Mi»7y*=^^tf 2 OmM!) 

y*A8«*K (pH7. 0) m#LTW»f«:fi^\ 0. 5Ml£K7y^?AS: 
^ZOmM^I^^W (PH7. 0) "CWTWIS LfcPhenyl-Se 
pharo8eHP*9AK*U*i. 0. 6-0lfl«l7y* = ^Htf20mM!Jy 
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*#y*-M*tf* (pH7. o) <om.m^tammnm-cmmi:mm^tc 0 m& 

mft*M&. 5 0mM!)J#*!)^A««S (pH7. 0) I^UtS^ft, - 

o~i. 0M*f&*-by*-fcfc*tr5 0mMy vug* y ( 

P H7. 0) ©iffi»«j/j;«*43Et?»*«r*ffi**^o ^HtL-77=V7 



^2 



.18 


l&SSte 
(Hift) 


(mg) 


ttSStt 




80 


2000 


0. 040 




71 


1690 


0. 042 




79 


1080 


0. 073 


Q— Sepharose HP 


56 


379 


0. 149 


Superdex200pg 


21 


151 


0. 135 


Phenyl— Sepharose HP 


12. 5 


6. 60 


1. 897 


MonoQ 


2. 4 


0. 24 


9. 841 



5 K*ft*lllfc#.Ufc. iMWCttO. 3% (w/v) hU^. 1.4 
15 4% (w/v) i/y^ 0. 1% (w/v) ?*y/HMH-hy*A*r, 

y/WT5 Ky/Wi^8«l 0-2 0%<D»*43B^ (^/U**VH 0- 

^R-2 5 0lCiotWMU ^14 2, 0 0 0-4 6, OOOil 
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(HSE0U4) KW Kb?- MMpHOfMB 

5 H©M^TOi5l^ofc, Wtl-C, ilth^AW (pH3 

o~6. o) y ^stay *.M8«?fc ( P H6. o~8. o) , hv^mmmm 
t(pH7. o~9. o), mm-vv p^wmm ( p hs. o~io. o) , 

*5.fctf % ^ y v'^-TKiflit b !i !> 2 0 0 m m o K L-.7y^V7 

5 Ktttttt5 O^mol *5J:t«ia*©#***rJ!lP*.. ^t^lml tft5J:5 

f ( P H8. 0) STt-fev^^OflHtSrl 0 0%t Ufcfe*i:»2Bfc/TUft: 

o 

(HJ{E0>J5) L-77-^75 hWKn7-f5M©ffi 

SoTOgTOi^tffofc, h^MI»«2 0 0 Mmol l L-T? 
~^T5: K&K&5 0 jumo 1 , &£Tfm%&<D&%fc&1nx., £fi# 1 m 1 
*5 i 25, 30, 40, 50, 6 0°CUlT, 6 0»|HIK«4*» 

IStt^ftttt RJ&»&4 OtCi^Ogttl: 1 0 0%t tfc«*«rJS3H 

20 ICt^L/c 

= V7 5FIitU-7^7^ *>L<li, L-77 = V7U'Mti: 
25 L-^/U^^^iw^ffl^^L-T^^^-L-T^^?^^, t)t<lt L-T 
7-,w-L-^*^££fi£^L&fco L-77^-L-7^7^S:# 
S»^t4hy^ift«W« (pH9. 0) 2 00mnol, L-77-V75 K 
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$Ift&5 0»mo 1 , 5 0 n m o 1 *3 £l*L -T 7 -^T 5 

KWKny^SttO. 0 8|&©«^t, 1 m 1 t ft 6 «fc 9 

0|imo l O^tJ^L-^V^^^l 5 0 jumo 1 ^r^^VN^WttL-Ty 



^3 











L-77=>75h' 


L-7XA7**> 


fey 


L-77=J^L-7XA*7*'> 


8. 4 






fey 


L-77-A^L-7^a'7*'> 






L-7*A7*'> 


fey 


L-77-ilH--7XA"7*'V 




L-77^7$K 


L-7XA70 


fcu 


L-77-*-L-7AA7**^ 




L-77=>75K 




fey 




7. 7 


L-77->7*K 




fey 


L-77=/^L-^'n-^> 








fey 


L-77-/H--WS:' 




L-77=>75K 











10 

=i !J 7" V 17 -k JfjVf 5.% J* {Corynebacterium glutamicum) AT 

15 CC 1 3 2 8 6t^fc„ ft^omiltv *W Kd7-^ 

^mt'b, coli JM109&#3=KJ3V\ ^^-ttpUClS&fflV^o 
1. *^7 5 /^|a^J^<5VNfcPCR^7^ ©AMR 

= y^^^y !>A W5*AATCC 1 3 2 8 6^**^L-T 

20 ia^iH^'J#^2, 3ic^n j etb^-r^y^^^7'i'^-^ssibrt 0 . 
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2. ®#tf>I&# 

=i t?J* W?*MTCC 1 3 2 8 6MCM2G 1 y^5c 

(0. 5g/dl ^y-fen-yv, 1. Og/dl Bft^^^^ 1- 0 
g/dl s<7h>. 0. 5g/dl NaCl, 2g/dl pH7. 
5 0) ±f3 0'C, 2 4#IW»*U««ry 7Uy^ Ufc e ittSr 5 0 mlOC 
M2 G 1 y?£#*&i&£3I l 9i2 : A//£5 0 0 ml 0«P77^ = I-1 

3. *flC36»fe©SfefefrDNAOSl# 

*««5 0ml (12, 0 0 Orpnu 4«C, 1 5#IW) fctfcb 

10 , ISUfc, COl#trl0ml©20mM EDTA<r*tf5 0mMh!)^* 
WAWSL (pH8. 0) K«»U 3*<^Mr»f^ti J: 9 flc^HUK Ufc. WXf. 
:©i^lOml©2 0mM E D T AtrlStt 5 0 mM h V ^W&BffiW. (pH 
8. 0) fc»»L,fc. Sfefcs ^©Mttfcx 0. 5mlO20mg/miy^ 
f ._ A ^ > i m i(D10%SDS ( ^/HiMH- M> * -M «a«E«riP*.*:fl 
15 % 5 5tt2 0^^^-hlfc. CO^*^— h 1 m 

M EDTAmiOmMhMSIMf (PH 8. 0 ) T?«&?P L 7 * 

-7-n/V-/VSr*PxT> DNA^«^t, EHRUfc. LfcD N A& 2 0 
mM EDTA^tf5 0mMfy^S«lf«i (pH 8. 0) 0. 5mll:g 
20 5Ml©10mg/ml RNase, 5^1O10mg/ml Proteinas 

eKSriP;t-C, 5 5t;-C2B*WRj££*fc. EJfcSU :©»«f©lmM E 
DTA^tflOmMh^MW (pH 8. 0) TfttftUfc^^y-^ 

(pH 5. 2) SriP*., SbtC2ffiF*W^/-^«rJP*-fc. *»t*o 
T^DfcDNA^lilJlXU 7 0%*#/-A'T*»Ufc** lml© 
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ImM EDTA^tflOmMh^ItiWtpH 8. 0)^?S*$*fc 

(aaA) fc*tfDNA#-T-©lMI • HMSfctt, TaKaRa LA PCR in vitro Cloning 
Kit (SStttbtt) fcJB^fc. ETF»r*>!>0>*KvME»K tt«»©#86fc*-3** 
fc&fTofc. bPCRfttiSSVN-C, PCR, E*»*2) t 2 

(2nd PCR, E«#*8)^9^^-iU«*S, A»RI**ybfc©MT?tt 

7-n-7*^5DNAim50ng//t 1 lOWSEU ^ODNA«l 6 
/x 1 &DIG High Prime (Boehringer Mannheim) £M£fflL-T, T'n h=i — /Hcfll 

^DNA 1 ji gfc#aHMKI!*©»'fr*>«*^^b, 0. 8%T# 
B-^^/W-C*«*«bUfc*fc, f^D^y7^ (Boehringer Mannheim, N 
ylon membranes positively charged) |C^Byf-f^l/fc. KTJBfefc** 
^^.^^^y^^-S/BXtffofc. W^y^ir*-v-3^«DIG Easy 
Hyb (Boehringer Mannheim) «r^V^ffV\ 5 0U 3 0^7"W^7^ 
^-tf-S/ a ^S:fTofc*lC^B-^fe«aiPU-C, 5 0U l8^W7*y^ 
-g— ^^-fr/te ^WttDIG Nucleotide Detection Kit (Boehringer Mannhei 

ra) Zm^Xft-otCo 

B gl II(0#«fftotw*3V>-Cfi. jfc7 kbCOTfc'^KtffcWSftfc 
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Z.(D7 k bffi^W»f>i-SrlH]llXU-CpUC18lc5S^L> B. coli JM109KIT 7 -<7*7 
y_ (12 0*) SrffcKLfc. mfelCtot^^-^yy^f-Va 
i/fciffofc. 3C=-WDy^^uy7^^- (Boehringer Mannheim 
N Nylon membranes for colony and plaque hybridization) {C&^U T /^*> 
y**fe, ■Jfefl5©«a«rfrofc. /^yy^i?-^3^DIGEasy Hyb 

^fg^^y^^-^a^SrtTofcc SSC buffer-COaStMt. DIG Nucleotide 
Detection KitfcJBWCtfi^-f 7** 

K ^Molecular Cloning, 2nd edition 
, Cold Spring Harbor press (ige9>M*Sft**WC*oT«RU 7°^- 

d 7— if <& 3 0»*©N5|dBT 5 /" SHB*ISr£tf# = - 5*- 7° 

yy-f^^7WA (ORF) iMMEU L-77=V7$ K^7^ 

o^ia^j *mmmm?r 4 its u*:. # e> *,*:orf wsenetyx 

WSZ-W*'-* (proline iminopeptidase) 6 
(MM 8) L-77 = V75 Kn 

Lfc7°7 * 5 KpOCAJffl*«* Ufc, = V TV?* 5 * A ATCC 

5 1 3 2 8 6*fteftflaJHA«r«lfflli:U *4 fc^Wy H*? , ?>r^ 
-fcUXPCR|2lJ:9*«tfcWffr*:ac I, ItfMU P UC18tf)Sac I, A» I 
)t5/f ^_, >3 ytfc^ B. co/i JM109 tfflslltfc. TVtfi^V 



5 
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KpUCAAHt^* Ufdo 



5' 



3' 



GGC GAGCTCG GGCAGTGGTGGGGGTGGTGT 



CGG GGGCCCT CAGCGTACCTCTCGGCCGTG 



pUCAAH^O^. coii ^L-T7^7^ K* 9~*©»W**«* 

frfcO. lmg/mlTy^^mLB**t% 3 7°C, 16*IHk >~ 
K**Ufc. LB««S5 0ml^9«5 0 0mlSP77^ = l^ w*>«I 

MlmMk45J:5W^P tf/Wl-^*- 0 -D-# ^n^^^K (IPTG 

mlO2 0mM 5 ^Mfftt (pH8. 0) fcMU 1 8 OW, 3 0^ 
*M«»Ufc. WfcfcEKU 1 2, 0 0 0 r pmfcT 1 0 a©**^*** 
15 &fTV\ *©±«ffr«i»lia*fiUJ«4: Lfco 

ttftttTtt, llMttll^Wt- Cti«^ttL-77 = ^7U- 

aft*. 50mM L-77^T5K, iSOmM L-W^, 100 
20 mM h^-It«(pH9. 0),10mM EDTAfeW«i 
3 0 W 6 0 h d ©WW*© 4 ff»» !> 

Vgbk (PHI. 5) fcSftli-aifcfcJlOWStffJtMfc. HPLCiCTL-T 
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fSft§rtct 1 =>■=.? V (U) fc£*Ut. 

jl7i : Inertsil 0DS-2 
5 (L> >®S7K^ (pH 2.1) ) ,2. 5mM sodium-l-octanesulfonate 

/methanol=10/l 
mm& : 4 0°C 
j5f£ii : 1 . 0ml /# 
ttffl : UV 210nm 

10 *©*t*, PUC18 AAHSr«tXUfc»^KlO. 0 5 U/m g 5; 

WHO) His-TagL-T9 = ^T5 Kb 9— ^t^©£ 

15 -<?©3BS 

aaASril coii-C5im^* ; 5fcit)t-> pUC18©lac^P.*-*-©T«l£teHis-Tag 
^y/^tLTL-77 = V7 5 K'W KB9—tf«r«a***^9^5 KpQEA 
AHSrfll^Ufeo aPWf UCA ATCC1 328 6M 

20 i^J: O^WUfcWr^tr&c I, tolfjfflU PQE-30 (Qiagenft) (DSacl, Sma 
W^'fy-i'^^ £ coii JM109 «r»Kte»Ufc. T^tf^!> 

5 KpQEAAH£lfa£ Lfc„ 



25 



WO 03/010187 



PCT/JP02/07633 



35 



iE5 

His-TagL 5 Kb =?~ £$§5^* ^-**tC«V^^9-f ^ 



f 







5' « 


GGC GAG CTC ATG ACT AAA ACA CTT GGT TCC 

Sac I (EW#*8) 


3' « 


CGG GGG CCC TCA GCG TAC CTC TCG GCC GTG 

Sma i imm^D 



.fls*r±«i:n«lO**-eettWJfebfci:-*»' 0- 48U/mg©L-77^ 

(H^Jl 1) His-Tag*£j»^Of|§S| 
pQEAAH£J#o£ coii JM109O#*«l 50ml^ ±ffi©*jfe-C*fWWt' 
10 U His Trap kit (Amersham Pharmacia BiotechttSO &JlV\ -tOS&tt^n 
hn— /Kd^oTHis-TagL-Ty — >-T 5: Kb ? — tf&JttfjRLfc. SDS- 

PAGEiT-m-^^K^^-f-^^^^2 4mg&#£ft, ^L-77=y7$ 
K/N-f KB7- "tfJtStttil 3. 4U/mg-efcofc 0 Ala-Gln0>£jfc>fc*ttL 
-77-^75 'KKl*tLX7.2%-C*>ofc. 

15 (mmmi 2) His-Tagmsi^srffiVNfcss^i*^^ 

^WUfcL-T^^^T^ KvN-f KB7- VfcX&MMM 6 ic^LfcL-T? 
=/WL-7^^7^y*5ii;L-77=^-L-W 5 K-^fife 
^COV^THis-Tag*t^^^ffiV^-C^f^Sr : fTo7^:o 
(1) L-77^75 KfcteroL-T';/*^?)©^ K^J& 
20 -S-fifcR^tt. lOOmM L-77^75K, 150mMftK75^ 1 
OOmM hMfiiW (pH9. 0) , 1 OmM EDTAj3iD»#* 

« (0. 0 0 4 50/1111) £^ipSJ&M£2'5t;T-3B#r^:/*^-hU 
^Lfc^y^K^HPLC-C^fibfCo L-77^-L-77/7^ 
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rite*,*, &KTzsfBttvx?» w*m^itm&K.tt. 7. 54mM^L-r 

7^V-^y->y, L^T9=-^«rffiV>fc<frg-fctt, 10. lliiOL-77 = 

L-/fyp^^fcffiV^I^ 14 - 1 lii©L-77^"L-'f v 
o>f->^ L-^^=^Sr^V^#^t4, 14. 4 9ril«L-77=^L- 
yt?-*^ y L-^oy 0. 8 1mM©L-77^L-7* 

n y Vi L-7x^V77=->^^fci^l^ 13- 4 2ni©L-77-^" 

L-77^/WL-Fy7h77^ L-^y I'trJSVyfcJfrfrtett, 2 4. 6 7mM 
OL-77-^L-ty^ L U*=.^*m^1t®Hrl^ 2 0. 7 6mMtf> 
L _ T ^_, yV _ L _^ u ^--^ s L-^nS/^trJHVrfc*^-*** 1. 5 2mMOL- 
77^-L-fPW, L-y ^4rfflV>7t#^f4 % 18. 8 3niWL-77 
-,w-L-y^, L-T/u*=^«r/i3^fc#^fc^ 2 7. 6 9ni©L-77 = 
,V-L-T^=¥ = ^ L— t^i^SrffiV^^fctts 12. 5 2mM<7)L-T7 

L-77^-L-W^i^^^ 

(2) fnoL-75ysss7^; kh-w?^?>®^^ 

L-77^7UWt, ^y^7U*, L-7^?^a-75 

lOOmM Tris-HCl buffer (pH9. 0) , 10mM EDTA*l*tf** (0 
0 04 5U/ml) 2 S^-CStSNM + ^ 

5 fc^^T" K«rHPLC-e£*>fc. ^ * >^ - KSr/fl^fc*^-** 1 7 

7mMO^y^-L-W5^4*tfc. Hit. L-77/^7^Vt- 
a-7U'SlV^tt2 1. 2mM© B -L-7^7f/WL-^^ 
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ft@8i© L - 7 5 / *T $ K*$ ±tf L -T 5 y M»S - * #9! 

5 J; 9 t>L-7$/®75 K'W Kb 9— if £ ^ 0 »i 5 #aftO"C*>3 - 

10 K»9— <©N**lT5/*Eai 

ia?lJ#-^3 : PCRl7*7^-7- 

KD7- £©CDSE?iJ 
15 E*!l#*5 : 3 VfF'WFy W^A4*roL-75/^7? hW 

KB9-1f©7 5yiEM 

IB^J#-^7 : 



20 



25 



L-75;«7 5KH-75; »*r«V^^^ K*K 
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ft jfc (O tS S 

3 . m*&««. x;v ^ 71 ^ n K 

,y*h=» y ***L by=^^ 



4. mft**. TIB (A) *fct* (B) ^y^ft-feS, **<*■» 
20 l *fcS**>^7^ H*>«3&#S. 

(B) ■WOBK»t5fi:ttW)T5/WIP#''^' l*L<tt«IOT 
5. MB*** TIB (O ©DNAt = -K^6f^^*^ «* 



WO 03/010187 



PCT/JP02/07633 



40 



(C) BW*oBW»*4» ! :Wito«W»B 7-1 2 9 5 0ttHllfcft»ft 



SDN A 



10 



15 



20 



6 TB (A) (B) sr^fa 

° (a) e*i*«>e*»* s we«w>r 5 y *b***i- s ***** 

(B) BIWEWW^SKWIIOT^/WBJIMV^, l*U<l*WIOT 
**. m*. X l*a***trT*V«B***U 



7 |W3L-75y»75Kli, L - T7 _./T^h. ✓ 
25 K©»3S**. 
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10 



_ 7? -> A L -'<y^ L-o>f^ L-^^^ L-^*-^ 
L -fa,y, L-y^, L-T**^ L-fc*^** 

9. ^=.TM. nF3^i> ^tt^TP^ 

15 10. x/UfsTl, nK 3y *^ Ht*^T5^I, n = * 
L _ 7 , ;gE7 5 KH-7^i^5>^^^^ t5R,SI:te!lt5L 



20 



11. TIB (A) (B) (O ©*://<*KM»«fc**W***i. 

25 H-7 5 / t*b^ Ktt*t5S*t«ttW* L " 7 5 ;i7 5 K ' N 
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( C rBW*©BW»*4K:WllOlia»*S 7-12 9 soOSfimttttft 
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SSI 



S1 



S2 



L _77 5 ;i7 5 KA-f KQ7- t?£| 

pnx • met J 



S3 



\7 



J 



J 



WO 03/010187 



PCT/JP02/07633 




! 



WO 03/010187 



3/3 



PCT/JP02/07633 




WO 03/010187 



PCT/JP02/07633 



1/11 

SEQUENCE LISTING 
<110> SfcOf^flfc^^i: (Ajinomoto Co.., Inc. ) 

<120> S^^T" K©«3ft#fc» $/S?T5: K^W Kn? 

<130> PAMA-14170 

<150> JP Patent Application 2001-226568 
<151> 2001-07-26 

<150> JP Patent Application 2001-310547 
<151> 2001-10-05 

<160> 8 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 30 
<212> PRT 

<213> Corynebacterium glutaraicum 

's 

<400> 1 

Thr Lys Thr Leu Gly Ser Leu Gin Leu Glu Glu He Thr Leu Thr Leu 
15 10 15 
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Pro Leu Thr Glu Asp Val Ala Asp Glu Xaa Arg Xaa Glu Xaa 
20 25 30 



<210> 2 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence cassette PCR 
primerl 

<400> 2 

26 

gghwsnytbc arytbgarga ratyac 



<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: cassette PCR 
primer2 
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<400> 3 

27 

carytbgarg aratyacbyt bacbytb 



<210> 4 
<211> 1307 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (57).. (1295) 



<400> 4 

ggcgagctcg ggcagtggtg ggggtggtgt ccacccctgc gcgtaacctg ggaagc atg 59 



Met 
1 



act aaa aca ctt ggt tec ctt caa ctt gaa gaa att acc ttg acg etc 107 
Thr Lys Thr Leu Gly Ser Leu Gin Leu Glu Glu lie Thr Leu Thr Leu 
5 10 15 



cet etg act gaa gat gtg gec gat gaa egc acc att gat gtg tte gca 155 
Pro Leu Thr Glu Asp V.1 Ala Asp Glu Arg Thr lie Asp V.l Phe Ala 

25 30 



20 



„o atr oat bee gaa gac ctt cca tat tta gta ttc 203 
cgc att gec aca egc gtc ggt ggg 
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Arg He Ala Thr Arg Val Gly Gly Glu Asp Leu Pro Tyr Leu Val Phe 



35 40 



45 



ctg cag ggt ggg cct ggc aat gaa get cca cgt cca age ett aat eee 
Leu Gin Gly Gly Pro Gly Asn Glu Ala Pro Arg Pro Ser Leu Asn Pro 



251 



50 



55 60 65 



cte aae eee aat tgg ttg gge gtg gee ttg gag gaa tae ege gtg gte 299 
Leu Asn Pro Asn Trp Leu Gly Val Ala Leu Glu Glu Tyr Arg Val Val 
70 75 80 

atg ttg gat eaa egt gge aee gge egt tee aee eea gtg ggt aat gat 347 
Met Leu Asp Gin Arg Gly Thr Gly Arg Ser Thr Pro Val Gly Asn Asp 
85 90 95 

att ttg gaa aaa eee aea gea gaa gta gtg gag tae tta tee eae etg 395 
lie Leu Glu Lys Pro Thr Ala Glu Val Val Glu Tyr Leu Ser His Leu 
100 105 110 

oge gea gat gge att gtg ega gat get gaa gee etg egt aag eat ttg 443 
Arg Ala Asp Gly lie Val Arg Asp Ala Glu Ala Leu Arg Lys His Leu 
115 120 125 

ggt gtg aat eag tgg aae ett tta gge eag tee tte gga ggt tte aee 491 
Gly Val Asn Gin Trp Asn Leu Leu Gly Gin Ser Phe Gly Gly Phe Thr 
130 135 140 145 
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539 



587 



635 
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acc ctg cat tac ttg tec egg cac gee gat tec ttg gac aac gtg ttt 
Thr Leu His Tyr Leu Ser Arg His Ala Asp Ser Leu Asp Asn Val Phe 
150 155 160 

att acc ggc ggt etc age get att gat cgc cca gca gaa gac gtg tat 
lie Thr Gly Gly Leu Ser Ala He Asp Arg Pro Ala Glu Asp Val Tyr 
165 HO I 75 

gec aac tgt tac aac cgc atg cgc cga aac tct gag gaa ttc tac cgt 
Ala Asn Cys Tyr Asn Arg Met Arg Arg Asn Ser Glu Glu Phe Tyr Arg 
180 185 190 



cgc ttc ccg caa tta egg gaa act ttc cga ggg ttg gtt aat cgt get 683 
Arg Phe Pro Gin Leu Arg Glu Thr Phe Arg Gly Leu Val Asn Arg Ala 
195 200 205 

cgc gee ggg gag att gtg ctt ccc acc ggc gaa gtt gtg tea gaa acc 731 
Arg Ala Gly Glu He Val Leu Pro Thr Gly Glu Val Val Ser Glu Thr 
210 215 220 225 



agg ctg cga tec ctt ggt cac ttg ttg ggt age aat gac ggc tgg ttt 
Arg Leu Arg Ser Leu Gly His Leu Leu Gly Ser Asn Asp Gly Trp Phe 
230 235 240 

gat ctg tac aac ctg ctg gaa tta gat ccc acc tec aac get ttt gtc 
Asp Leu Tyr Asn Leu Leu Glu Leu Asp Pro Thr Ser Asn Ala Phe Val 
245 250 255 



779 



827 
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cat gac ctg gca gga ctt ttg cct ttc ggc aac cgc aac cca att tat 875 
His Asp Leu Ala Gly Leu Leu Pro Phe Gly Asn Arg Asn Pro He Tyr 
260 265 270 

tac gtg etc cat gag tec tct tac gec gac ggt gtg gtg aca aat tgg 923 
Tyr Val Leu His Glu Ser Ser Tyr Ala Asp Gly Val Val Thr Asn Trp 
275 280 285 



gca gca gag cgt gtg ctt cca gag gat ttc cgc gag gat cca aca ctg 
Ala Ala Glu Arg Val Leu Pro Glu Asp Phe Arg Glu Asp Pro Thr Leu 
290 295 300 305 



971 



etc ace ggt gag cac gtg ttc cag gag tgg aca gac acc gtg ccg teg 1019 
Leu Thr Gly Glu His Val Phe Gin Glu Trp Thr Asp Thr Val Pro Ser 
310 315 320 



etc aag ccg tgg aag gac gtt gee ctg gca ttg get cag cag gaa tgg 
Leu Lys Pro Trp Lys Asp Val Ala Leu Ala Leu Ala Gin Gin Glu Trp 
325 330 335 



1067 



ccc aag ctt tat gat gcg aag gca ttg gaa aac tea cag gee aag ggc 
Pro Lys Leu Tyr Asp Ala Lys Ala Leu Glu Asn Ser Gin Ala Lys Gly 
340 345 350 



1115 



get gca gca gtg tat ghc aat gac gtt ttc gtc cca gtg gat tac tct 1163 
Ala Ala Ala Val Tyr Xaa Asn Asp Val Phe Val Pro Val Asp Tyr Ser 
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355 360 365 

ctg gaa acc gca caa cac ctg ccc ggt gtg cag ctg ttt ate acc age 1211 
Leu Glu Thr Ala Gin His Leu Pro Gly Val Gin Leu Phe He Thr Ser 
370 375 380 385 

cag cat gaa cac aat gga ctt cgt gec age tea gge gca gta ctg rag 1259 
Gin His Glu His Asn Gly Leu Arg Ala Ser Ser Gly Ala Val Leu Xaa 
390 395 400 



cae ctt ttc gat ctg gee cac gge cga gag gta cgc tgagggeccc eg 
His Leu Phe Asp Leu Ala His Gly Arg Glu Val Arg 
405 410 



1307 



<210> 5 
<211> 413 
<212> PRT 

<213> Corynebacterium glutamicuro 



<400> 5 

Thr Lys Thr Leu Gly Ser Leu Gin Leu Glu Glu lie Thr Leu Thr 



Met 
1 



Leu Pro Leu 



10 I 5 



Thr Glu Asp Val Ala Asp Glu Ar'g Thr lie Asp Val Phe 
20 25 30 
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Ala Arg lie Ala Thr Arg Val Gly Gly Glu Asp Leu Pro Tyr Leu Val 
35 40 45 

Phe Leu Gin Gly Gly Pro Gly Asn Glu Ala Pro Arg Pro Ser Leu Asn 
50 55 60 

Pro Leu Asn Pro Asn Trp Leu Gly Val Ala Leu Glu Glu Tyr Arg Val 
65 70 75- 80 

Val Met Leu Asp Gin Arg Gly Thr Gly Arg Ser Thr Pro Val Gly Asn 
85 90 95 

Asp lie Leu Glu Lys Pro Thr Ala Glu Val Val Glu Tyr Leu Ser His 
100 105 110 

Leu Arg Ala Asp Gly lie Val Arg Asp Ala Glu Ala Leu Arg Lys His 
115 120 125 

Leu Gly Val Asn Gin Trp Asn Leu Leu Gly Gin Ser Phe Gly Gly Phe 
130 135 140 

Thr Thr Leu His Tyr Leu Ser Arg His Ala Asp Ser Leu Asp Asn Val 
145 150 155 160 

Phe lie Thr Gly Gly Leu Ser Ala lie Asp Arg Pro Ala Glu Asp Val 
165 170 I 75 
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Tyr Ala Asn Cys Tyr Asn Arg Met Arg Arg Asn Ser Glu Glu Phe Tyr 
180 185 190 



Arg Arg Phe Pro Gin Leu Arg Glu Thr Phe Arg Gly Leu Val Asn Arg 
195 200 205 

Ala Arg Ala Gly Glu He Val Leu Pro Thr Gly Glu Val Val Ser Glu 
210 215 220 

Thr Arg Leu Arg Ser Leu Gly His Leu Leu Gly Ser Asn Asp Gly Trp 
225 230 235 240 

Phe Asp Leu Tyr Asn Leu Leu Glu Leu Asp Pro Thr Ser Asn Ala Phe 
245 250 255 

Val His Asp Leu Ala Gly Leu Leu Pro Phe Gly Asn Arg Asn Pro He 
260 265 270 

Tyr Tyr Val Leu His Glu Ser Ser Tyr Ala Asp Gly Val Val Thr Asn 
275 280 285 

Trp Ala Ala Glu Arg Val Leu Pro Glu Asp Phe Arg Glu Asp Pro Thr 
290 295 300 

Leu Leu Thr Gly Glu His Val Phe Gin Glu Tr'p Thr Asp Thr Val Pro 
305 310 315 320 
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Ser Leu Lys Pro Trp Lys Asp Val Ala Leu Ala Leu Ala Gin Gin Glu 
325 330 335 

Trp Pro Lys Leu Tyr Asp Ala Lys Ala Leu Glu Asn Ser Gin Ala Lys 
340 345 350 

Gly Ala Ala Ala Val Tyr Xaa Asn Asp Val Phe Val Pro Val Asp Tyr 
355 360 365 

Ser Leu Glu Thr Ala Gin His Leu Pro Gly Val Gin Leu Phe lie Thr 
370 375 380 

Ser Gin His Glu His Asn Gly Leu Arg Ala Ser Ser Gly Ala Val Leu 
385 390 395 400 

Xaa His Leu Phe Asp Leu Ala His Gly Arg Glu Val Arg 
405 410 



<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 6 

ggcgagctcg ggcagtggtg ggggtggtgt 



<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

cgggggccct cagcgtacct ctcggccgtg 



<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 

J 

<400> 8 

ggcgagctca tgactaaaac acttggttcc 
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